2033 A= AN XAI0IEEIS 589=) / 1 §

2SS 222 2|H 2[A(PI0|=2fRS SH2E)

M-

il

=CE3 & S22 & (NOF 2014)
ZoZzo Ag: BUGE
SO HIQIAN DB 22 5z ZHO| UM
T S5 AR
VO A 65 24 > 70
VHZ 014, 24 50-69: 2 QI8 IR0l Mot 2H
V504 012 28

VRASZ2 AHIZ0IE 28 (PD 5mg 014 & 30HE 01 4})
Metabolic bone diseases (osteomalacia, renal osteodystrophy, etc) may

be associated with low BMD.
H& & 0l4 1504 015t A : Z-score AHE (-2.0 015t D1 &)

“low BMD for chronological age”, “below the expected range for age”

]

& =& (NOF 2014)

Ct3

0l

+ Adulthood fracture history

X
=2=

bl

\ Single vertebral fracture

Oieh = =2 588 St

VBLE 21 01T BOSSOR M Jts
VBOBS 242 =0 1
VRS HE ZE 954

=033 dH: 2= =2 (NOF 2014)

« HE 21 =8
+ Vertebral imaging CHA& X
(T-L spine lateral, vertebral fracture assessment)
VA >70, &4 >80: T-score<-1.0
VO A 65-69, HA! 70-79: T-score < -1.5
VIHIZ 04, &4 > 50
-50M Ol= HIZIANSE =&
- AU IIE0H4 em 014 24
-01&0l =HGHAE 1202 em Ol4a 2
-HJ AHIZ0IE X2

VBUT ZH0| 271501 LI0IRIS JI1ECR X8

ol

Mo}

X 2E XX (KSBMR 2015)

J

SESTNR
v free and total pyridinoline (- &)
v free and total deoxypyridinoline (4 1)
+ N-telopeptide of collagen type 1 (A &
Y C-telopeptide of collagen type 1 (A & 1t 2 &)
SELEXIH(EE)
y Bone-specific alkaline phosphatase
\ Osteocalcin
YP1CP
YPINP (N-terminal propeptide of type 1 procollagen)

A0l Y8 Y YE VIS T2 01E NE
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|= (KSBMR 2015)
oL B2 A2 XS 8 (KSBMR 2015)
\ Biochemical markers should be obtained

if monitoring of treatment effects is planned. (NOF 2014)

\ Consider using biochemical markers in the initial evaluation & F/U
(AACE 2016)

JIEL (NOF 2014)

VBOZZ %M 25 3D}

Vor2 X0 J12h &2 HEW AIE 2 H

OIlAtE =0ES: A &= (NOF 2014)

7|2 At
VCBC, Ca, P, Mg, 24 hour urine Ca/Cr
\ Cr, LFT, TSH + free T4, 24hr urine Ca, 25(0OH)D, PTH

X preferable range of 25(0H)D: 30-50 ng/ml (AACE 2016)
Y LH & Testosterone in younger men
\ Biochemical bone turnover markers
274 ZAr
' Serum PEP, serum immunofixation, serum free light chains, urine PEP
\ Urinary free cortisol level

% 1 mg overnight dexamethasone suppression test

Rapid ACTH stimulation test

V Iron and ferritin, homocysteine, PRL, ...

Mgt 2s L HIE2ID
HEE X ZE 26l 25 L 2L2US 2=

=& A (NOF 2014)

\ exercise program

 home safety assessmentand modification, working aids

\ medication =&

v correction of visual impairment

v lack of evidence of hip protectors

3 Consider use of hip protectors ata high risk of falling. (AACE 2016)

uy
o>

« HEBLEWVHIEIY D22 22 28 A (NOF 2014)
o BE010 1Y 2 & 32 (KSBMR 2015)
V&=t 561 mg
V014 452 mg
< 2# AT (NOF 2014)
\ &4 50-70: 1,000 mg/day
VOl & > 51, 24 > 71: 1,200 mg/day
o 25 2Z 400 25 > 2 H (NOF 2014)
« BHZ 1,200 ~ 1,500 mg Ol & 2F501l OJ 5t Al B 21 & 2h sl O] 2

highly controversial (NOF 2014)
+ Gt 1,500 mgS € Xl ¥ = A5 (AACE 2016)

Safe upper limit: 4,000 IU/day

X AACE 2016

1,000 - 2,000 IU daily maintenance is typically needed. (AACE 2016)

Higher doses in obesity, malabsorption, transplant patients, older individuals

HIEIDID Z2ECe X2

50,000 1U/Week (7,000 [U/day) for 8-12 Weeks
> EE 25(0H)D =&
- 1,500-2,000 IU/day maintenance

- approximately 30 ng/ml or not?

Fracture Rick Reduction (NOF 2014)

Fracture risk reduction
Drug Vertebral Non-vertebral Hip
Alendronate -50% -50%
Ibandronate -50% Qon9
Risedronate -41~-49% -36%
Zoledronate Qm%) -25% -41%
Hormone therapy -34% -23%
Calcitonin -30% @3@
Raloxifene -30~-55% Q\loneD
Teriparatide (’3@@ -53%
Denosumab @ -20% -40%
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(]

Denosumab after Discontinuation on Bone Turnover Markers

4~ Placebo (n = 128) ="~ Denosumab 60 mg Q6M (n = 128)

Serum CTX Serum PINP

_12q Off Treatment Off Treatment

) 70'100—
. 2104 { -
ie 52 o] L
EEEYE \ 3e - =
ES p ET
23 \ 29 60 \
3 0.6+ N g5
c 2 4 a A A J\.T c2 & -
g g T 10
g5 04 [ i E
st i =32

502 B 20|

2 T 3

= /.\-/1\/1

0............. T
01 610121418 242730 36 42 48 01 610121418 282730 36 42 48

Months Months

Adapted from: Bone HG, et al. J Ciin Endocyina) Metab. 2011:96:972-980,

Lumbar Spine and Total Hip BMD With Denosumab Treatment

= Placebo
Continued Denosumab

Lumbar Spine BMD

Pivotal Phase 3 Extension b

22 4 Fracture Trial Study 3 A
v 18
i
o 16 ¢ B2
£ b &
5 u . @ & 10 ~
L1 = 5 -
[ 3
® 10 , = S ‘E’g\‘ 8 ‘*
& ] H & 3o
s ° . S b 2S5 6
g 6 % 2" <o
£ 2k e
g 442 £
g 4 s 2
o Dl: o v 2
-2 ——— ST T T T T T
001 2 3 4 5 & 7 8 9 10 0 1 2 3 4 5 6 7 8 9
Study Year Year

Data represents LS means and95% CI

B0 o et e 1 L et setres €1 conidence e
‘Adapted from: Bone HG, et al. Presented at: American Society of Bone and Mineral Research; October 12, 2015; Seattle, WA. Oral presentation L8-1157.

Lumbar Spine and Total Hip BMD With Denosumab Treatment

= Placebo
Continued Denosumab

Total Hip BMD

10 9 Ppivotal Phase3 Extension p

Fracture Trial Study b 3 C
3 . z 9.2% 12
vz T
z . 1o
s 5 i °
4 . 3 ~
o B 55l =g 6 +‘+
& € ~
2 It
3 4
5
<
0 v 2
o
- 7 —T—T—T—T T
o 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Study Year Year

Data represents LS means and95% CI
<005 50 <0.05 vs

BMD = bone mineral density;LS = least-squares; CI = confidence interval

Adapted from: Bone HG, et al. Presented at: American Society of Bone and Mineral Research; October 12, 2015; Seattle, WA. Oral presentation L8-1157

Effects of treatment on total hip BMD over 12 months

241 +
.g s 221 I
3o 20 |
o3 184 l
g 16 x
E g 144 [
£ E 1.2 /l Alendronate
S E 1.0 70 mg qw (n =241)
B3 :-,- 0.8 1 == Denosumab
B ] 60 mg q6m (n = 246)
g@ 06
23 ]
s= 0.4

0.2

0.0

0 6 12
Study Month

*p<0.05.

p<0.01.

n = number of subjects who have a baseline and 2 1 postbaseline evaluation.

Kendler DL, et al. ] Bone Miner Res. 2009; 10.1358/jbmr.080716. Kendler DL, et al. ] Bone Miner Res. 2008;23{suppl 1):5473.
Abstract M395.

Medications (AACE 2016)

+ Initial therapeutic agents

Alendronate, risedronate, zoledronate, denosumab

+ Teriparatide, denosumab, zoledronate
V for patients unable to oral therapy

V initial therapy at especially high fracture risk

+ Raloxifene or ibandronate: may be appropriate initial therapy

in some cases requiring spine-specific efficacy

Special points (NOF 2014)
* Bisphosphonates
\ can affect renal function
V Clxin CCr < 30-35 ml/min
\ Before each dose of zoleronate, renal function should be evaluated.
+ Hormone therapy
For prevention of osteoporosis, the FDA recommends that non-estrogen
treatments should first be carefully considered.
+ Raloxifene: reduces invasive breast Ca risk
+ Denosumab
v Hypocalcemia must be corrected before starting denosumab.
V rarely associated with ONJ and atypical femur Fx
\ After stopping denosumab, alternative agents should be considered.

\ Safe in renal impairment
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Crisis in the Treatment of Osteoporosis OFFl Z+Ed ElM 1 Al (KSBMR 2015)

Percent of Women Tested o HFAH
[

I VAT HAZAZYO|E: 1.04~69/ 109+ patient-year
V ATA

M- = 0/ E:~90 / 10+ patient-year

B N N ) olet

Percent of Women Diagnosed with Osteoporosis \/ ONJ 1‘?—‘ @ o i| Jj.)' El =3 9] ?J

— e

T N V4 018t =0} 712 + no risk factor
S S ESERS
Tl P P PP RS X
. Age-Adijusted Hip Fractures per 100,000 Older Women -2 TE 9% U2 ANz HE 5 0
 —— V41 0I5t 01 712t + risk factor, 22 41 0/ &) £01 712
N SONEOIM EU S XD RIS
Yoo e -ZR9 H B WO
OFRl 2ted Eltl U Al (KSBMR 2015) HIEHUHESSZE (KSBMR 2015)
« U X= ANHAZAZHOIE: EE ofdy M2 o BHAHIG: 5~ 100/ 108t patient-year
+ ONJ O UutA 2te| & X=8 o 34 O|A HIAZAZYOIE £2: 6|8 X & 2 tenderness
Vet 5 ®Al Q4 mpob ol I A e c QadE g
V39, 3% VEY B
NVAHIZO0IEH S 918 42 545 VHIE 25 ®s
Ve ore =ot V&0 H|EHI D
\ ®AEE 250 HIEH D + X-ray, bone scan, MRI
N2E DA @ A %M e . BAMNMSEE2MH DA
VEAMNNS22FH S0 . =

FLEX Study
[m FIT (3 10 4.5 yrs)

Post-FIT (1-2 yrs)

[ raocbo n=3z3 ) [ Aleoonme N=3236 ]

Eligible for FLEX Screening
N=2,857

Black DM, et al. JAMA. 2006;296:2927

Horizon—PFT Extension

2629 patients who received 3 infusions
in the core study underwent screening

1223 were assigned to P23
173 were excluded

616 were allocated to 26 group.
« 813 received allocated intervention
+ 3 not receive allocated inervention*

17 wers allocated 10 23P3 group
+ 816 received alocated inervenion
14 not receive akocated interventon"

l |

451 completed follow-up 470 completed follow-up
« 10received 1 dose. + 11 received 1 dose
+ 34recoived2 doses 29 rocoved 20oses.

+ 407 received 3 doses 430 receved 3 doses
165 did not complete follow-up. 147 did not complete follow-up.
o 3received o doses. « 1 recewved no doses.
50 oceived 1 doso. 41 rocoed 1 dose

50 received 2 doses 63 oceived 2 doses
« 44received 3 doses + 42received 3 doses
BMO change BMO change.

« 486 inciuded In morpharmei
Vertebral racture analyss

489 inchuded in morphometrc;

451 inchaded in analysis of 3 year o 470 included in analysis of 3 year
vertebral fracture analysis

Black DM, et al.J Bone Miner Res. 2012,7:243
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Vertebral Fracture Incidence in FLEX Study High Risk Fracture
Clinical Vertebral Fractures
207 * BMD and fractures (prevalent or incident)
X 5 — Persistent low T-score at hip
§ * BMD at hip £-2.5 in HORIZON-PFT extension
< 104 o, -
% * BMD at femoral neck < -2 in FLEX
§ %1 et — Incident fracture in HORIZON-PFT extension
—— : + Age
0 12 24 36 48 60 72
Time to First Fracture, mo _ Age from FLEX
No. at Risk
Placebo 437 428 429 421 47 414

Alendronate 662 659 657 654 650 646
Adler RA, et al. J Bone Miner Res. 2016;31:16

HIAZAIZIYIOIE £XIII (AACE 2016) 2248522 (KSBMR 2015)
. E Ab
+ SOTZH ST DAST0/ 01U A2 ot
el DEAN 22X 9 s

\/7c§-_rLH|¢EQEL‘||O|E 5L,j_‘<,='_.,€.>',.7(|7|_Tr_E1 JEE}OOO =2=2 LT'\:IE

VEYczu0ls: 3 & $X|7| 2 -HE =
. BU2Z42E IRER -=2E o 2SS+ EF 010 =2

VERHIAZAZUOIE: 10 5 £X0 D2 - HE2 825 T<-3.0

VES2U0IE: 6 = £XJ| D VEESOHA HIEED
- Teriparatie / raloxifene may be used during bisphosphonate holiday . BUANNGE22H X2 =25 ZS2UHX E0

period. - THEO I 2t
¢ Adrug holiday is not recommended with denosumab. - 01712 1801 (D7), 242 (D12)
* After stopping denosumab = an anti-resorptive _ .

o SIS IAEY, 2010142l high ALP, 20t th SFAHS X AL
ofE S, AJ1s 30 < ml/min, ...
HE Y =XA X2 (KSBMR 2015) QUIEHE: 2L (AACE 2016)
- SLE B EH
_ + BMD q 1-2 years until stable
VOIS0 + PTH' > PTH=2 e 48t
o - F/U q 1-2 years or at a less-frequent interval
VHIAZAILHOIE (BP) > PTH’ < “BP > PTH + BP”

A EEHo W2t FH B 5 Jhs

ideally in the same facility with the same machine

X 2 A FCIHBEE (LSC): 2.77 x 24 D& 95% Cl

VSERM /HT > PTH: PTH 22 R X
VBP > PTH: PTHSl St 2tat

- 235125

Successful treatment

o stable or increasing BMD + no new/progression of Fx
« AACE does not recommend a combination therapy. (AACE 2016)
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SLIEE: 2& (NOF 2014)

e 21 =&
Vertebral imaging F/U O & Xt
VIl 24 N MER HF S5, XAl Bleh &

VS ST AR A

New vertebral fracture

more intensive or continued rather than cessation

A single fracture while on therapy is not necessarily evidence of

treatment failure. (AACE 2016)

2UEHE: 2 EXA

Biochemical bone turnover markers (NOF 2014)

v Predictor of greater BMD response & in some cases Fx risk reduction
- suppression after 3-6 months
- increase after 1-3 months

y Marker changes must exceed the LSC (2.77 x 95% CI)

Successful treatment (AMACE 2016)

For anti-resorptives, target s at or below the median value for

premenopausal women.

% Median of C-telopeptide in Korean pre-menopausal: 0.279 ng/mL
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